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AN 97347317 MEDLINE 

DN 97347317 PubMed ID: 9203656 

TI Adjuvant activity of the heat-labile enterotoxin from 

enterotoxigenic Escherichia coli for oral administration of 
inactivated influenza virus vaccine- 

AU Katz J M; Lu X; Young S A; Galphin J C 

CS Division of Viral and Rickettsial Diseases, National Center for Infectious 
Diseases, Centers for Disease Control and Prevention, Atlanta, Georgia 
30333, USA . 

SO JOURNAL OF INFECTIOUS DISEASES , (1997 Feb) 175 (2) 352-63, 

Journal code: 0413675. ISSN: 0022-1899. 
CY United States 
DT (CLINICAL TRIAL) 

Journal; Article; (JOURNAL ARTICLE) 
LA English 

FS Abridged Index Medicus Journals; Priority Journals 
EM 199707 

ED Entered STN: 19970724 

Last Updated on STN: 19970724 

Entered Medline: 19970716 
AB Alternative strategies for vaccination against influenza that 

elicit both systemic antibody and mucosal IgA responses are needed to 

improve the efficacy in protection against infection. This study 

demonstrated that oral delivery of inactivated 

influenza vaccine with the heat- labile 

enterotoxin (LT) from enterotoxigenic Escherichia coli elicited the 

spectrum of humoral and cell -mediated responses in BALB/c mice critical 

for the protection and recovery from influenza virus 

infection. Coadministration of LT with oral influenza 

vaccine increased antiviral serum IgG and mucosal IgA responses 

compared with administration of oral influenza 

vaccine alone. Serum hemagglutination- inhibition and neutralizing 
antibodies were also augmented by LT. The adjuvant potentiated protection 
from infection with influenza A H3N2 viruses in mouse 

lower and upper respiratory tracts, enabling the use of lower doses of 
oral vaccine. Coadministration of LT with oral 
inactivated influenza vaccine induced 
influenza virus-specific proliferative T cells, 

interleukin-2 production, and major histocompatibility complex class 
I -restricted cytotoxic T cells. 

L7 ANSWER 2 OF 10 CAPLUS COPYRIGHT 2 003 ACS on STN 
AN 2002:66290 CAPLUS 
DN 137:167825 

TI Mutant Escherichia coli heat-labile enterotoxin [LT(R192G)] 
enhances protective humoral and cellular immune responses to 
orally administered inactivated influenza 
vaccine 

AU Lu, Xiuhua; Clements, J. D. ; Katz, Jacqueline M. 

CS Influenza Branch, Division of Viral and Rickettsial Diseases, National 
Center for Infectious Diseases, Centers for Disease Control and 
Prevention, Atlanta, GA, 30333, USA 

SO Vaccine (2002), 20(7-8), 1019-1029 
CODEN: VACCDE; ISSN: 02 64 -41 OX 

PB Elsevier Science Ltd. 

DT Journal 

LA English 

AB Influenza vaccines capable of inducing both systemic 

and mucosal antibody responses are highly desirable. Optimal induction of 



mucosal IgA is accomplished by mucosal delivery of vaccine. 

Mucosal adjuvants may improve the immunogenic ity and efficacy of 

vaccines delivered by this route. Here, we compare the adjuvant 

activities of a mutant of heat-labile enterotoxin from 

Escherichia coli [LT(R192G)] with those of the wildtype LT (wtLT) for 

oral vaccination with inactivated influenza 

vaccine in BALB/c mice. Compared with administration of 

oral influenza vaccine alone , 

co-administration of vaccine with LT(R192G) provided enhanced 
protection from infection in the upper and lower respiratory tract equiv. 
to and at similar doses as that obtained with wtLT. Likewise, LT(R192G) 
augmented virus-specific IgG and IgA responses in serum, lung 
and nasal washes and the nos . of virus-specific antibody- forming 
cells in spleen, lung and Peyer's patches in a manner comparable to wtLT. 
Virus-specific splenic CD4+ cells from mice administered 
oral vaccine with either adjuvant produced a mixed Thl- 
and Th2-type cytokine response pattern. Taken together, these results 
indicate that LT(R192G) / like wtLT, is a potent adjuvant for oral 
vaccination of mice with influenza vaccine. 
RE.CNT 73 THERE ARE 73 CITED REFERENCES AVAILABLE FOR THIS RECORD 
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TI Adjuvant activity of the heat-labile enterotoxin from 

enterotoxigenic Escherichia coli for oral administration of 
inactivated influenza virus vaccine 

AU Katz, Jacqueline M. ; Lu, Xiuhua; Young, Sarah A.; Galphin, Judith C. 
CS Influenza Branch, Natl. Cent. Infectious Diseases, Atlanta, GA, USA 
SO Journal of Infectious Diseases (1997), 175(2), 352-363 

CODEN: JIDIAQ; ISSN: 0022-1899 
PB University of Chicago Press 
DT Journal 
LA English 

AB Alternative strategies for vaccination against influenza that 

elicit both systemic antibody and mucosal IgA responses are need to 
improve the efficacy in protection against infection. This study 
demonstrated that oral delivery or inactivated 
influenza vaccine with the heat-labile 

enterotoxin (LT) from enterotoxigenic Escherichia coli elicited the 

spectrum of humoral and cell -mediated responses in BALB/c mice crit. for 

the protection and recovery from influenza virus 

infection. Coadministration of LT with oral influenza 

vaccine increased antiviral serum IgG and mucosal IgA responses 

compared with administration of oral influenza 

vaccine alone. Serum hemagglutination-inhibit ion and neutralizing 
antibodies were also augmented by LT. The adjuvant potentiated protection 
from infection with influenza A H3N2 viruses in mouse 

lower and upper respiratory tracts, enabling the use of lower doses of 
oral vaccine. Coadministration of LT with oral 
inactivated influenza vaccine induced 
influenza virus-specific proliferative T cells, 
interleukin-2 prodn., and major histocompatibility complex 
class-I-restricted cytotoxic T cells. 
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DN 103:52369 

TI Use of gamma -inactivated vaccines for immunization against 
influenza in animal experiments 



AU Bergmann, K. C; Noack, K. / Tischner, H. ; Pohl , W. D. ; Nordheim, w. ; 

Braeuniger, S.; Petzold, G. ; Ngyen, H. 
CS Res. Inst. Lung Dis. Tuber c w Berlin, Ger. Dem. Rep. 
SO Zfl-Mitteilungen (1984), 98, 673-8 

CODEN: ZIMIDC; ISSN: 0323-8776 
DT Journal 
LA English 

AB 6 OCo-. gamma. -inactivated influenza (A/ PR/8/34) 

vaccines were compared with live and conventionally heat 
-inactivated vaccines administered by the oral 

or parenteral route to NMRI-mice. As compared to the parenteral group, 
oral immunization with inactivated vaccines leads to 

higher secretory antibody response in the lung. The antibody response 
correlates with protection against lethal virus challenge by 
aerosol characterized by a low cell yield and virus titer in the 
lung and high survival rate. In monkeys (macacus rhesus) the oral 
uptake of a . gamma . -inactivated influenza vaccine 

leads also to the occurrence of specific antibodies in nasal secretions 
and saliva and was well tolerated. Thus, inactivation by irradn. can be 
used for easy and probably inexpensive prodn. of oral 
influenza vaccines. 
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AN 2002:343979 BIOSIS 
DN PREV2 0 02 00343 979 

TI Effect of pre-existing anti-LT (heat-labile enterotoxin of Escherichia 
coli) immunity on the efficacy of oral influenza 
vaccine. 

AU Lu, Xiuhua [Reprint author] ; Katz, Jacqueline M. [Reprint author] 
CS Influenza Branch, CDC, 1600 Clifton Rd, Atlanta, GA, 30333, USA 
SO FASEB Journal, (March 20, 2002) Vol. 16, No. 4, pp. A680. print. 

Meeting Info.: Annual Meeting of the Professional Research Scientists on 

Experimental Biology. New Orleans, Louisiana, USA. April 20-24 2002 

CODEN: FAJOEC. ISSN: 0892-6638. 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
LA English 

ED Entered STN : 19 Jun 2 002 

Last Updated on STN: 19 Jun 2 002 
AB Previously, we have shown that heat-labile enterotoxin (LT) from 

E. coli and its low-toxicity mutant (LTR192G) are powerful adjuvants for 

the mucosal delivery of inactivated influenza 

vaccine to BALB/c mice. However, these adjuvants are also potent 

mucosal immimogens . Thus for vaccines such as the 

influenza vaccine, which may be administered annually to 

individuals, a key question is whether pre-existing immunity to LT would 

result in reduced adjuvant activity and hence, vaccine efficacy. 

To address this question, we compared the levels of virus 

-specific antibody production, cytokine production, and protective 

efficacy induced by oral influenza vaccine 

administered with LT adjuvant to mice that were or were not previously 
immunized with LT. We demonstrated that while preexisting immunity to LT 
reduced the subsequent serum and local influenza virus 
-specific antibody responses and cytokine production, the protective 
effect of the influenza vaccine was not impaired. 

Further evaluation of the safety and adjuvant activity of low toxicity 
mutants of LT will determine the ultimate utility of such adjuvants in 
humans . 
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DN PREV1997994 063 58 

TI Adjuvant activity of the heat-labile enterotoxin from 

enterotoxigenic Escherichia coli for oral administration of 
inactivated influenza virus vaccine - 

AU Katz, Jacqueline M. [Reprint author]; Lu, Xiuhua; Young, Sarah A. ; 
Galphin, Judith C. 

CS Influenza Branch, Mailstop GIG, Div. Viral and Rickettsial Dis., Cent. 

Dis. Control Prev. , 1600 Clifton Rd., Atlanta, GA 30333, USA 
SO Journal of Infectious Diseases, (1997) Vol. 175, No. 2, pp. 352-363, 

CODEN: JIDIAQ. ISSN: 0022-1899. 
DT Article 
LA English 

ED Entered STN: 10 Mar 1997 

Last Updated on STN: 10 Mar 1997 
AB Alternative strategies for vaccination against influenza that 

elicit both systemic antibody and mucosal IgA responses are needed to 

improve the efficacy in protection against infection. This study 

demonstrated that oral delivery of inactivated 

influenza vaccine with the heat-labile 

enterotoxin (LT) from enterotoxigenic Escherichia coli elicited the 

spectrum of humoral and cell -mediated responses in BALB/c mice critical 

for the protection and recovery from influenza virus 

infection. Coadministration of LT with oral influenza 

vaccine increased antiviral serum IgG and mucosal IgA responses 

compared with administration of oral influenza 

vaccine alone. Serum hemagglutination- inhibition and neutralizing 
antibodies were also augmented by LT. The adjuvant potentiated protection 
from infection with influenza A H3N2 viruses in mouse 

lower and upper respiratory tracts, enabling the use of lower doses of 
oral vaccine- Coadministration of LT with oral 
inactivated influenza vaccine induced 
influenza virus-specific proliferative T cells, 

interleukin-2 production, and major histocompatibility complex class 
I -restricted cytotoxic T cells. 
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TI Mutant Escherichia coli heat-labile enterotoxin [LT(R192G)] 
enhances protective humoral and cellular immune responses to 
orally administered inactivated influenza 
vaccine - 

AU Lu X. ; Clements J.D.; Katz J.M. 

CS j.m. Katz, Div. of Viral/Rickettsial Diseases, Natl. Center for Infectious 
Diseases, Ctr. for Disease Control /Prevent ion, 1600 Clifton Road, Atlanta, 
GA 3 0333, United States, jkatz@cdc.gov 

SO Vaccine, (15 Jan 2002) 20/7-8 (1019-1029) . 
Refs: 73 

ISSN: 0264-410X CODEN: VACCDE 
PUI S 0264-410X(01) 00452-2 
CY United Kingdom 
DT Journal; Article 
FS 004 Microbiology 

02 6 Immunology, Serology and Transplantation 

037 Drug Literature Index 

LA English 
SL English 

AB Influenza vaccines capable of inducing both systemic 

and mucosal antibody responses are highly desirable. Optimal induction of 
mucosal IgA is accomplished by mucosal delivery of vaccine- 



Mucosal adjuvants may improve the immunogenic ity and efficacy of 

vaccines delivered by this route. Here, we compare the adjuvant 

activities of a mutant of heat-labile enterotoxin from 

Escherichia coli [LT (R192G) ] with those of the wildtype LT (wtLT) for 

oral vaccination with inactivated influenza 

vaccine in BALB/c mice. Compared with administration of 

oral influenza vaccine alone, 

co-administration of vaccine with LT(R192G) provided enhanced 
protection from infection in the upper and lower respiratory tract 
equivalent to and at similar doses as that obtained with wtLT . Likewise, 
LT(R192G) augmented virus-specific IgG and IgA responses in 
serum, lung and nasal washes and the numbers of virus -specif ic 
antibody- forming cells in spleen, lung and Peyer's patches in a manner 
comparable to wtLT. virus-specific splenic CD4(+) cells from 
mice administered oral vaccine with either adjuvant 

produced a mixed Thl- and Th2-type cytokine response pattern. Taken 
together, these results indicate that LT(R192G) , like wtLT, is a potent 
adjuvant for oral vaccination of mice with influenza 
vaccine. 

L7 ANSWER 8 OF 10 EMBASE COPYRIGHT 2 0 03 ELSEVIER INC. ALL RIGHTS RESERVED. 

on STN 
AN 97036029 EMBASE 
DN 1997036029 

TI Adjuvant activity of the heat-labile enterotoxin from 

enterotoxigenic Escherichia coli for oral administration of 
inactivated influenza virus vaccine* 

AU Katz J.M.; Lu X.; Young S.A.; Galphin J.C. 

CS Dr. J.M. Katz, Influenza Branch, Div. of Viral/Rickettsial Diseases, Ctrs . 
for Disease Control /Prevent ion, 1600 Clifton Rd., Atlanta, GA 30333, 
United States 

SO Journal of Infectious Diseases, (1997) 175/2 (352-363) . 
Refs: 42 

ISSN: 0022-1899 CODEN : JIDIAQ 
CY United States 
DT Journal; Article 
FS 004 Microbiology 

037 Drug Literature Index 

LA English 
SL English 

AB Alternative strategies for vaccination against influenza that 

elicit both systemic antibody and mucosal IgA responses are needed to 
improve the efficacy in protection against infection. This study 
demonstrated that oral delivery of inactivated 
influenza vaccine with the heat-labile 

enterotoxin (LT) from enterotoxigenic Escherichia coli elicited the 

spectrum of humoral and cell-mediated responses in BALB/c mice critical 

for the protection and recovery from influenza virus 

infection. Coadministration of LT with oral influenza 

vaccine increased antiviral serum IgG and mucosal IgA responses 

compared with administration of oral influenza 

vaccine alone. Serum hemagglut ination-inhibit ion and neutralizing 
antibodies were also augmented by LT. The adjuvant potentiated protection 
from infection with influenza A H3N2 viruses in mouse 

lower and upper respiratory tracts, enabling the use of lower doses of 
oral vaccine. Coadministration of LT with oral 
inactivated influenza vaccine induced 
influenza virus-specific proliferative T cells, 

interleukin-2 production, and major histocompatibility complex class I- 
restricted cytotoxic T cells. 



L7 ANSWER 9 OF 10 SCISEARCH COPYRIGHT 2003 THOMSON ISI on STN 

AN 2002:176290 SCISEARCH 

GA The Genuine Article (R) Number: 521TV 

TI Mutant Escherichia coli heat-labile enterotoxin [LT(R192G)] 
enhances protective humoral and cellular immune responses to 
orally administered inactivated influenza 
vaccine 

AU Lu X H; Clements J D; Kats J M (Reprint) 

CS CDCP, Natl Ctr Infect Dis, Div Viral & Rickettsial Dis, Influenza Branch, 
1600 Clifton Rd, Atlanta, GA 30333 USA (Reprint); CDCP, Natl Ctr Infect 
Dis, Div Viral & Rickettsial Dis, Influenza Branch, Atlanta, GA 30333 USA; 
Tulane Univ, Med Ctr, Dept Microbiol & Immunol, New Orleans, LA 70112 USA 

CYA USA 

SO VACCINE, (15 JAN 2002) Vol. 20, No. 7-8, pp. 1019-1029. 

Publisher: ELSEVIER SCI LTD, THE BOULEVARD , LANGFORD LANE, KIDLINGTON, 
OXFORD 0X5 1GB, OXON, ENGLAND . 
ISSN: 0264-410X. 

DT Article; Journal 

LA English 

REC Reference Count: 73 

* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Influenza vaccines capable of inducing both 

systemic and mucosal antibody responses are highly desirable. Optimal 

induction of mucosal IgA is accomplished by mucosal delivery of 

vaccine, Mucosal adjuvants may improve the immunogenic ity 

and efficacy of vaccines delivered by this route. Here, we 

compare the adjuvant activities of a mutant of heat-labile 

enterotoxin from Escherichia coli [LT(R192G)] with those of the wildtype 

LT (wtLT) for oral vaccination with inactivated 

influenza vaccine in BALB/c mice. Compared with 

administration of oral influenza vaccine 

alone, co-administration of vaccine with LT{R192G) provided 
enhanced protection from infection in the upper and lower respiratory 
tract equivalent to and at similar doses as that obtained with wtLT. 
Likewise, LT(R192G) augmented virus -specific I-G and I -A 
responses in serum, lung and nasal washes and the numbers of virus 
-specific antibody- forming cells in spleen, lung and Peyer's patches in a 
manner comparable to wtLT. Virus-specific splenic CD4{+) cells 
from mice administered oral vaccine with either 

adjuvant produced a mixed Thl - and Th2-type cytokine response pattern. 
Taken together, these results indicate that LT(R192G), like wtLT, is a 
potent adjuvant for oral vaccination of mice with 
influenza vaccine. Published by Elsevier Science Ltd. 
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GA The Genuine Article (R) Number: WF063 

TI Adjuvant activity of the heat-labile enterotoxin from 

enterotoxigenic Escherichia coli for oral administration of 

inactivated influenza virus vaccine 
AU Katz J M (Reprint) ; Lu X H; Young S A; Galphin J C 

CS CTR DIS CONTROL & PREVENT, NATL CTR INFECT DIS , DIV VIRAL & RICKETTSIAL 
DIS, INFLUENZA BRANCH, ATLANTA, GA 30333 (Reprint) ; ST JUDE CHILDRENS 
HOSP, DEPT VIROL & MOL BIOL, MEMPHIS, TN 38105 

CYA USA 

SO JOURNAL OF INFECTIOUS DISEASES , (FEB 1997) Vol. 175, No. 2, pp. 352-363. 

Publisher: UNIV CHICAGO PRESS, 5720 S WOODLAWN AVE , CHICAGO, IL 60637. 

ISSN: 0022-1899. 
DT Article; Journal 
FS LIFE; CLIN 
LA English 



Reference Count: 42 

* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

Alternative strategies for vaccination against influenza that 
elicit both systemic antibody and mucosal IgA responses are needed to 
improve the efficacy in protection against infection, This study 
demonstrated that oral delivery of inactivated 
influenza vaccine with the heat-labile 

enterotoxin (LT) from enterotoxigenic Escherichia coli elicited the 

spectrum of humoral and cell-mediated responses in BALB/c mice critical 

for the protection and recovery from influenza virus 

infection, Coadministration of LT with oral influenza 

vaccine increased antiviral serum IgG and mucosal IgA responses 

compared with administration of oral influenza 

vaccine alone, Serum hemagglutination- inhibit ion and neutralizing 
antibodies were also augmented by LT, The adjuvant potentiated protection 
from infection with influenza A H3N2 viruses in mouse 

lower and upper respiratory tracts, enabling the use of lower doses of 
oral vaccine/ Coadministration of LT with oral 
inactivated influenza vaccine induced 
influenza virus-specific proliferative T cells, 

interleukin-2 production, and major histocompatibility complex class 
I-restricted cytotoxic T cells. 
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